Objective: To assess the informed, deliberative views of the older general public toward a policy of allowing surrogate consent for Alzheimer disease (AD) research.
Alzheimer disease (AD) research involves persons with significant cognitive impairment. Although some persons with mild AD may be able to provide consent, the disease leads to early decisional incapacity, 1,2 and surrogate consent for research is usually necessary. The dilemma is intensified when research is invasive and burdensome, with unpredictable risks. [3] [4] [5] When to allow surrogate consent for research involving decisionally impaired adults has been debated for several decades with little progress in policy. 6 The current US regulations allow consent by legally authorized representatives (LAR) (45CFR46, 102c, 111.a4, and 116), but the regulations defer to states to define the LAR; few states have done so 7, 8 and state laws differ on how to balance potential benefits with risks. 8 When a bioethical controversy has broad public health implications, the considered ethical opinions of the public may be especially important to informed policy-making. 9 Although surveys have shown support for surrogate consent among older Americans 10, 11 and persons at high risk for AD, 12 the issue has complex scientific, legal, historical, and bioethical dimensions that are unfamiliar to the lay public, raising concerns whether these traditional surveys tap reliable and valid opinions. 13 Deliberative democracy, a framework developed in political theory, provides an approach to incorporating public opinion in policy-making. 14 A variety of deliberative methods have been used to engage the public. [15] [16] [17] These methods provide balanced, comprehensive information in sessions involving interactive consultations with experts and deliberations with peers. We report here on how attitudes toward a policy of allowing surrogate consent for dementia research changed in a sample of older persons from the general public following participation in a democratic deliberation (DD) exercise.
METHODS A detailed account of the theoretical basis and methodologic procedures for this study is available. 13 Participants. Members of the general public (Ն50 years old) within a 50-mile radius of Ann Arbor, MI, were recruited through the Survey Research Center of the Institute for Social Research at the University of Michigan via random-digit dialing. This age group was chosen to elicit the views of those more likely to have had experience with dementia, who would find the policy issues more salient, and still capture a broad swath of the public.
Of 2,402 eligible individuals contacted, 700 (29%) agreed to participate in the study; of these, 503 (72%) completed the baseline survey (survey 1) and were randomized into 1 of 3 groups (control group, education group, DD group) at a 3:3:4 ratio (see figure e-1 on the Neurology ® Web site at www.neurology.org). This ratio was based on a previous study 18 and a pilot study that estimated the no-show rate in the group assigned to DD, with the goal of achieving approximately similar numbers of respondents in each group. As described below, the DD group attended an all-day education and deliberation session. The education group received annotated slide presentations of the 2 experts used in the DD session by mail (see appendix e-1). The control group received only surveys.
Of 1,702 eligible individuals who declined to participate in the study, 879 (52%) answered 3 follow-up questions. Compared to these decliners, the 503 individuals randomized into the study were younger (63 vs 66 years old, p Ͻ 0.001), and more likely to have had a relationship (spouse, loved one, or friend) with a person with dementia (71% vs 43%, p Ͻ 0.001) and to have been a caregiver or decision-maker for a patient with dementia (23% vs 17%, p ϭ 0.004).
Standard protocol approvals, registrations, and patient consent.
This study was deemed exempt from federal regulations by the University of Michigan's Institutional Review Board.
Study materials. DD session presentations. We developed 2 45-minute presentations (appendix e-1): "AD Clinical Research" described features of AD, current treatment, types of research on AD and treatment development process, and how subjects are enrolled in research; "Ethical Issues in Surrogate-Based Research" described well-known human subject abuses (including the Nazi experiments, Tuskegee study, and Willowbrook), the resulting regulatory process, the unsettled policy on surrogate consent, and the reasons for and against surrogate consent for dementia research. 13 In developing these presentations, the research team worked closely with an advisory panel consisting of a political science expert in deliberative democracy methods, a senior AD researcher, a bioethicist-sociologist, a geriatrician, a director of a human subject protections program at an academic medical center, a qualitative research expert, a gerontologic nurse, and a caregiver of a person with AD. These presentations were further refined, based on a final systematic review by the members of the advisory panel, additional external experts (in both AD research and bioethics), and laypersons, totaling 11 persons. They received a systematic quantitative survey (using a 5-item Likert scale with a range of strongly disagree to strongly agree) regarding accuracy, balance, and how easy the material was to understand, on the basis of which each subsection of the presentations was modified. The reviewers provided open-ended comments as well, to ensure completeness of information and appropriateness of the materials for a general public audience. 13 Measures. This study's survey has been used in previous studies. 18 It contains an introduction to AD and to the ethical dilemma of involving decisionally impaired subjects in research, and presents 4 research scenarios of approximately 120 words each: a study involving a lumbar puncture to develop a diagnostic test, a randomized clinical trial of a new drug, a randomized clinical trial of an AD vaccine, and an early-phase neurosurgical gene-transfer trial. Respondents are then asked: "If patients cannot make their own decisions about being in studies like this one, should our society allow their families to make the decision in their place?" The 4 response options were as follows: definitely not allow, probably not allow, probably allow, and definitely allow.
We used a 17-item questionnaire (12 multiple-choice and 5 true/false; range of scores 0 -17) to test subjects' level of knowledge about AD (prevalence, risk factors, course of disease, treatment options), purpose and types of clinical research in AD, ethical regulation of clinical research, and current policy regarding surrogate consent for clinical research.
Attendees completed an evaluation form at the end of the DD day containing 8 questions (table 4, items 1-8) rated on a 10-point scale (1 ϭ not at all, 10 ϭ very much). An evaluation of the educational materials was completed by the education group (table 4, items 6 -9).
Procedures. Surveys. The survey was administered to each subject 3 times. Survey 1 was administered by mail prior to randomization, about 1 month before the DD date. Survey 2 was completed at the end of the DD day (for DD attendees) or around that date (by mail, for all others). Copies of the DD day presentations (slides plus notes in PowerPoint ® ) were mailed to the education group with survey 2. Survey 3 was sent by mail approximately 1 month after the DD date.
DD session procedures. On the day of the DD session, attendees were randomly assigned to tables, in groups of 5-7 persons. A trained facilitator moderated the discussion at each table; their training is described elsewhere. 13 The sequence and description of the session day are described in table 1.
Analyses. Subject characteristics across the 3 arms were compared using analysis of variance or 2 tests, depending on the data. A baseline comparison of survey 1 responses across the groups was conducted using the 2 test.
Given the randomized, experimental design, the primary analysis was within-subject changes in responses from surveys 1 to 2 and 1 to 3 using the test of symmetry (which accounts for paired data) in Stata 10.0. All analyses involving the DD group conservatively included both DD attendees and nonattendees.
Although the unadjusted analysis is our primary analysis, it makes use only of data that come in complete pairs. Thus, we conducted a confirmatory analysis using a linear mixed-effects model that made use of all available data, assessing for trends over time in survey responses within group and between groups; this model used responses at surveys 2 and 3 as the dependent variable, subject as random intercepts, and as independent variables, demographic and other subject characteristics (age, gender, race, financial status, educational level, and history of relationships with persons with AD), baseline values of the response variable, DD and education group indicators, survey 3 indicator, survey 3 by DD group interaction term, and survey 3 by education group interaction term. The adjusted betweengroup difference estimates and the trends over time from this model were very similar to the unadjusted results; thus, only the unadjusted results are presented.
RESULTS
The demographic characteristics of the DD, education, and control groups were similar (table  2) . There was no significant difference between groups at baseline in their attitudes toward a societal policy of surrogate consent for any of the 4 research scenarios (table 3; 2 test, p values 0.46 -0.73 for the 4 scenarios).
Attitudes toward surrogate consent. At baseline, the majority of our sample expressed support for a policy of allowing surrogate consent for dementia research for all 4 scenarios: 84% (53% probably and 31% definitely allow) for the lumbar puncture protocol, 91% (55% probably, 36% definitely) for the drug randomized controlled trial (RCT), 64% (45% probably, 19% definitely) for the vaccine protocol, and 55% (38% probably, 17% definitely) for the gene transfer protocol. Table 3 summarizes the attitudes toward surrogate consent of the 3 study groups, over time. For the control group, there were no changes in attitudes from baseline. For the education group, there was a significant increase in support for allowing surrogate consent for the vaccine study scenario-60% at baseline, increasing to 73% at survey 2 ( p Ͻ 0.05). However, this change was not sustained after a month.
For the DD group, there was a significant change in attitude toward a policy of allowing surrogate consent following the DD session that was sustained a month later, for all 4 research scenarios. For the lumbar puncture and the drug RCT protocols, which already had a high proportion of support at baseline, the change was in the strength of support. For the lumbar puncture protocol, those who would definitely allow surrogate consent rose from 33% to 76% after the DD session ( p Ͻ 0.001); this declined to 51% after a month but remained significantly higher than baseline ( p Ͻ 0.01). For the drug RCT protocol, the "definitely allow" response changed from 38% to 76% ( p Ͻ 0.001) after the DD session, declining to 53% a month later ( p Ͻ 0.01 compared to baseline). For the higher risk research protocols, there was a sustained increase in the overall proportion of those who would allow surrogate consent. The baseline support for surrogate consent for the vaccine protocol of 65% increased to 79% after the DD session ( p Ͻ 0.001) and remained at 79% even after a month ( p Ͻ 0.001). For the neurosurgical gene transfer protocol, the initial support of 56% for surrogate consent rose to 68% after the DD session ( p Ͻ 0.001) and remained at 67% after a month ( p Ͻ 0.01).
Knowledge of AD-related issues.
On the 17-item knowledge questionnaire, there was no significant difference at baseline between the groups' mean scores (11.4 Ϯ 2.5 for controls, 11.3 Ϯ 2.7 for education group, 11.5 Ϯ 2.6 for DD group, analysis of variance, p ϭ 0.86). The control group mean did not change at later surveys (11.5 Ϯ 2.5 at survey 2, 11.5 Ϯ 2.9 at survey 3). However, the education and DD groups both showed significant increases in mean scores at survey 2 (14.4 Ϯ 2.6 for educa- Video presentation of background on Alzheimer disease.
Discussion focusing on reactions to the video.
1st plenary session
The audience is encouraged to ask questions during and immediately following each presentation. Each presentation along with questions and answers takes an hour, for a total of 2 hours of interactive plenary presentations.
Presentation and Q&A: "Alzheimer's Disease Clinical Research."
Presentation and Q&A: "Ethical Issues in Surrogate-Based Research."
2nd small group session
Participants are given a chance to reflect upon and discuss the 2 plenary presentations. This allows for reactions and corrections to each other's understanding of the materials presented and to discuss the overall ethical dilemma of surrogate consent for dementia research.
2nd plenary session
Question and answer session with the 2 experts, framed around the scientific and ethical issues regarding the 4 research scenarios (lumbar puncture study, new drug randomized clinical trial, vaccine study, gene transfer study).
3rd small group session
Participants are asked to reach a group decision for each scenario, by consensus or majority, by answering: "If patients cannot make their own decisions about being in studies like this one, should our society allow or not allow their families to make the decision in their place?" The groups are also asked to provide their rationale: "Why should surrogate consent be allowed or not allowed?" Reactions to DD session. DD session participants had very positive views of their experience (table 4) . The participants strongly felt their opinions were respected and the process was fair, and they were willing to abide by the policy decision put forward by their small group even if they had a different view. The participants in the DD session were more strongly affected by participating in the DD session than were the members of the education group by reading the educational materials, in terms of understanding, opinion change, and perceived usefulness. DISCUSSION Clinical trials are essential to advance therapeutics in AD. Yet the nature of the disease makes patients with AD highly vulnerable research subjects, as their capacity for self-determination is lost early in the illness. This ethical dilemma defies easy solutions, but an acceptable societal policy should incorporate the views of citizens, elicited in a way that provides confidence that those opinions are considered and informed-as we tried to do in this study using democratic deliberation as a vehicle for eliciting such opinions.
There are several notable findings. First, prior to deliberation, the baseline survey revealed that a majority of the respondents supported a policy of surrogate consent for dementia research (combining "probably" and "definitely" allow responses). This majority support is consistent with previous surveys, including a survey of persons at increased risk for AD, 12 and is consistent with our national survey of older Americans in which the response categories were "yes" or "no." 10 Second, the initial level of support for a policy of allowing surrogate consent increased when the respondents were given thorough and balanced information and a chance to deliberate with peers. Given that the information presented included a detailed history of human subject abuses (see appendix e-1), this is a significant finding. This sample of the lay public became significantly more supportive of a societal policy of surrogate consent and increased support was sustained even after 1 month, even for the higher risk research scenarios such as a first-in-human gene transfer trial. This finding is consistent with a previous study of caregivers of patients with AD using similar DD methods. 18 Third, these changes in attitude appear to be the effect of the deliberative process rather than simply of additional knowledge. Although the education group showed similar shifts in knowledge as the DD group, there was little change in their attitudes regarding surrogate consent.
Several factors support the validity of the impact of DD found in this study, including the experimental design and successful randomization. The quality of deliberative sessions was high, as reflected in participants' self report (table 4) . Further, qualitative analyses of the audiotaped DD deliberations from a previous study showed equality of participation, respectful dialogue among subjects, and use of reasoned justifications-all markers of high-quality deliberation. 19 Moreover, the key materials used in Abbreviations: AD ϭ Alzheimer disease; DD ϭ democratic deliberation. a Based on 2 tests, except for age, which is based on analysis of variance. b Some percentages do not add to 100 because not all participants answered the question. this study-the experts' presentations on AD clinical research and on the ethics of surrogate consent for research-were developed and vetted in collaboration with an interdisciplinary panel of experts and laypersons. Thus, there is good reason to believe that post-DD session opinions were more informed, thoughtful, and considered than opinions solicited via traditional surveys.
The study has several potential limitations. First, because the DD sessions require a considerable time commitment from volunteer participants, there is inevitable self-selection. Based on the 52% of decliners who answered our follow-up questions, the decliners were slightly younger and less likely to know or to have cared for someone with AD. Although this does not affect the internal validity of the DD effect, it is possible that a more representative sample may show more or less change in their attitudes regarding surrogate consent following DD. Second, although there is self-report evidence from this study and published evidence of similar DD sessions that deliberations are of high quality, there may have been undetected group dynamics or subtle influences from the experts during the session that affected the deliberations. Qualitative analyses of the session transcripts are ongoing and will be reported elsewhere. Third, it is possible that some of the immediate effects found in survey 2 may have been due to nonspecific effects of the DD group completing their surveys on site, compared to the other groups completing them by mail. This may account for the decrease in the DD session effect at survey 3, although we note that an increase in support for surrogate consent by the DD group was sustained for all 4 scenarios. Fourth, because the attitudes elicited were based upon information unique to dementia research, findings may not be generalizable to other research, e.g., research involving comatose subjects or incapacitated persons with mental illness.
Finally, we note that the use of DD in bioethics research is still relatively new and further discussions of the method will be needed. For example, the educational materials were developed by an interdisciplinary panel mostly comprising persons not involved in dementia research. However, with the exception of a few laypersons, most were academics, and academics in general are likely to be favorably disposed to research. This could have led to unintended bias in the materials used (appendix e-1).
Our results may have significant policy implications. Enrolling persons in research when they are incapable of providing their own informed consent remains controversial, especially when the research involves significant risks. 8 Our study shows not only majority support for a policy of surrogate consent for dementia research at baseline, but as citizens become more informed and deliberate with one another, they become significantly more supportive. This is particularly striking for the higher risk research scenarios (the lower risk scenarios may not have shown dramatic changes due to ceiling effects) in which, for example, the public's support for a policy of surrogate consent for a gene transfer protocol rose from 56% to 68%, with the increase largely retained even after a month. Although there are no simple rules for translating levels of public support into policy, institutional review boards, other research oversight bodies, and future policy-making panels may find it useful to know what happens when citizens spend a day learning about and deliberating the complex issues in ethics of surrogate consent for dementia research.
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How helpful did you find each of the following:
Question and answer interaction with experts 9.3 (1.1)
The formal presentations given by the experts 9.5 (0.8)
Discussing the issues with other participants 9.2 (1.1)
The video portion of the presentation 9.3 (1.2) 
How much did attending the session

